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HARDWARE ABSTRACTION OF MIDDLEWARE 



This is a specific way of implementing middleware such that hardware outside a general-purpose processor can be 
dinwily connected ihruugli middleware 



In ihc implementation o? SCA (software communications mehitccturc}-cosnpli&nl $oftware-defined-radio (SDR), a 
military standard, data channels arc necexsariiy directed through CORBA, which resides on the system's general- 
purpose processor (GPP), Because of Ihis feature, when two difle^nt resources in this architecture arc connected, 
regtudless of what platform they happen to be implemented on, the GPP must receive, process, and re- transmit all 
data passed between difterem resources (see figure 1). TJiis process can be very taxing on the computing platform. 
The concept shown in this disclosure is the extension of the CORBA ORB outside the scope of die GPP using a 
hardware switch matrix, allowing different tetrdware components of the SDR to coimnunicaie directly, greatly 
increasing the efficiency of the implementation (sec Figure- 2). 

The switch matrix is a custom fabric (hat is us&d for '.he connection of multiple devices within a core or set of cores. 
By integrating the switch matrix into the middleware, die switch matrix now becomes an integral channel for 
communication. 



5. What is the. existing technology/tin to which yau are comparing? 

Middle wute implementations are based on central v.ed channel control. In this case, generic middleware- (like 
CORBA). is developed to support not o:\\y software object portability, but alio embedded hardware, portability. 



6. How does your INVENTION diffur fro in present, technology, what problems does il solve, or what advantages 
does it possess? (This should be written so someone skilled in die an can understand it) 

It significantly reduces -:he overhead inherent to the implementation of middleware in an embedded environment, 
making it possible to create a lu;h i:\vaight ORB that is fully compliant with die SCA v 2.2. There are several other 
benefits, including: 

« High level of scalability, since the GPP bottleneck is greatly reduced. 

« Easy upgrade, pnih 

o Relatively easy to add new devices and swap the operating devices 

• Complements refined software radio design methodology 

o Easy partitioning of fuuctionaUiy 

• Easier integration of rcconfigu table computing platforms 

o Altaws the direct connection of different platforms with liulc GPP overhead 

o Isolates icconiigurabfa computing modules 

o liases integration of different rcconfigurablc computing pl&tforn&s 

v Extension of middleware connections outside GPP allows for efficient embodiment of customized 

connectivity approaches (switching fabrics) 

o Eases restrictions required to support power management 

o Buses integration of ASTCs cores into system design 

o Bases development 
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Figure ?. - Extraction of middleware functionality outside of GPP 
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